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(57) Abstract 

This invention relates to a saw-blade for sawing living human bone at surgical operations, said saw-blade (1) presen- 
ting (10) at least two saw portions (8, 9) and said saw-blade (1) having at least one inner spa^e (14 
hroufih which coolant (18) is adapted to flow for cooling the saw-blade (1) during sawmg. For efficient direct cooling of 
J saw ponion^S 9) and continuous cleaning thereof during sawing, the space (14) extends up to 

9) and is open between them in order, on one hand, to conduct coolant (18) to the saw portions (8, 9 1 for cooling them 
iijon !a?3£SK to cause coolant (18) to emerge between the saw portions (8, 9) for carrying off bon; residues or 
other saw residues in a direction away from the saw portions (8, 9). 
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i. 

Saw-blade for sawing living human bone. 

This invention relates to a saw-blade for sawing 
living human bone at surgical operations, the saw-blade 
presenting on at least one side at least two saw portions 
and the saw-blade having at least one inner space through 
5 which coolant is intended to flow for cooling the saw- 
blade during sawing. 

Operations in orthopedic surgery often involve 
shortening, cutting, cleaving or otherwise working bone 
structures. This is done by chisel, drill, sometimes by 

10 milling cutters and sometimes, where straight cuts or 

planar bone surfaces are desired, by saws. To ensure pre- 
cision in sawing there are always used very high speeds, 
20 000 rpm, of the saw which then "vibrates" in a stable 
manner. This way of working the bone is customary at 

15 operations involving artificial joints (joint prostheses), 
especially in the knee joint. However, also when oper- 
ations are made in the hip joint and joints in the upper 
extremity, use is made of sawing. 

Artificial joints are fixed to the bone tissue by 

20 means of so-called bone cement (acrylic plastic) or by 

trying to realise growth of bone directly into the pros- 
thesis. Such anchoring at present is the greatest problem 
in prosthesis surgery; the prostheses come loose from the 
bone tissue, making it necessary to perform another oper- 

25 ation. A corresponding problem exists at operations not 
involving a prosthesis, i.e. where bone is sawn off and 
screwed together at another angle. In some cases, the 
bone does not heal after such operation. 

With the use of extant saws, high temperatures dev- 

30 eiop. By way of example, there have been measured in the 
clinical situation, at an operation involving an arti- 
ficial joint in the knee joint, temperatures ranging 
between 45 and >100°C, the averaqe value being about 
70°C. The critical temperature for bone tissue is con- 

35 sidered to lie at 47°c. The conclusion is that the bone 
around the saw cut is killed at the operation. This may 
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be one of the reasons why prostheses come loose and, 
respectively, that healing sometimes does not occur in 
the contemplated manner. 

During sawing at this kind of operations it is cus- 
5 tomary to cool the bone by supply of liquid dropwise to 
the saw-blade or by spraying liquid thereonto. In labor- 
atory tests as well as under clinical conditions, it has 
proved that such cooling has no effect at all; the prob- 
lem of heat development on sawing in orthopedics is 
10 still unsolved at present. 

In patent literature there are some specifications 
that treat of the supply of coolant to the saw-blade for 
the cooling thereof. Thus US-A-4 008 720 describes a saw- 
blade having three coolant passages. At the rear por- 
15 tions of the saw-blade said passages connect onto a cool- 
ant supply conduit and extend in a forward direction 
along the saw-blade, opening at a distance from the saw 
teeth in one of the saw-blade sides which run in parallel 
with the plane of "oscillation of the saw-blade. The 
20 passages opening at a distance from the saw teeth, the 
coolant will not contact said teeth, which implies that 
they are not cooled directly. Instead, the heat has time 
to spread rearwardly in the saw-blade until it reaches 
cooled portions thereof, and the harm is done already. 
25 As the passages besides open into those sides of the saw- 
blade which run in parallel with the plane of oscillation 
of the saw-blade, the exiting coolant jets will not be 
directed outwardly away from the saw-blade for efficient- 
ly carrying off saw residues in a direction away from 
30 the saw teeth. 

The object of the present invention is to provide 
a saw-blade in which the above-mentioned problems are 
eliminated.. This is achieved, according to the inven- 
tion, substantially by means of the characteristic 
35 features defined in appendant claim 1. 

As the coolant space in the saw-blade according to 
the invention extends all the way to the saw portions, 
coolant can get in direct contact with said portions 
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for efficient direct cooling thereof. Moreover, as cool- 
ant can emerge between the saw teeth, the coolant is 
able to flush away saw residues from the saw teeth, 
which will prevent clogging of the teeth during sawing. 
5 Practical tests have shown that the temperature of 

all portions of the saw-blade according to the invention 
is fully controllable; it has been possible, quite 
easily, to maintain a saw-blade temperature of maximally 
25°C. It has further proved that said coolant effec- 

10 tively flushes the saw teeth and prevents clogging of 
them, as a result of which it has been possible to in- 
crease the sawing effect and, as a consequence, to reduce 
the time of operation. 

The invention is more fully elucidated in the 

15 following with reference to the accompanying drawings, 
in which: 

Fig. 1 is a side view, partly in section, of the 
saw-blade according to the invention; 

Fig. 2 is a plan view of the saw-blade shown in 

20 Fig. 1; 

Fig. 3 is a perspective view of the saw-blade 
according to the invention and the driving tool there- 
for; 

Fig. 4 is a perspective view of a front part of 
25 the saw-blade according to the invention; 

Fig. 5 is a perspective view of an alternative 
embodiment of -the saw-blade according to the invention; 

Fig. 6 is a perspective view of a second alter- 
native embodiment of the saw-blade according to the 

30 invention; 

Fig. 7 illustrates a saw wire device for the saw- 

biade shown in Fig. 6: 

Fig. 8 is a perspective view of a third alter- 
native embodiment of the saw-blade according to the in- 

35 vent ion; and 

Fig. 9, finally, is a perspective view, partly in 
section, of the front part of the saw-blade shown in 
Fiq. 8. 

The saw-blades L , 2. 3 and 4 illustrated in the 
}0 drawing figures are primarily intended for sawing living 
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human bone at operations in orthopedic surgery, but they 
may also be used in other kinds of surgical operations. 
The saw-blades 1, 2, 3 according to Figs, 1 to 6 are 
attachable to a drive assembly 5 which is adapted to os- 
5 cillate the saw-blades 1, 2 and 3 back and forth at high 
speed, e.g. about 20 000 rpm, about a center of oscilla- 
tion 6. The saw-blade 4 according to Figs. 8 and 9 is 
attachable to a drive assembly 7 which is adapted to re- 
ciprocate the saw-blade 4 recti linearly at high speed. 
10 The saw-blades 1 to 3 comprise two saw portions 8, 9 on 
one side 10 of the saw-blade, while the saw-blade 4 com- 
prises two saw portions 11/ 12 on one side 13 of the saw- 
blade. The saw-blades 1 to 3 have an inner space 14 and 
the saw-blade 4 has a corresponding inner space 15. The 
15 space 14 is connected via a conduit 16 to a coolant supp- 
ly device (not shown) which comprises for instance a cool- 
ant container and a pump for providing a certain coolant 
pressure in the saw-blade. Correspondingly, the space 15 
of the saw-blade 4 is connected via a conduit 17 to a 
20 coolant supply device (not shown) . 

The coolant supplied from the respective coolant 
device 18 preferably is a liquid of suitable type or, 
alternatively, a gas. The respective coolant supply 
device suitably delivers a coolant flow of 30 to 90 ml 
25 per minute, preferably 70 to 90 ml per minute, at the 
outlet openings of the respective spaces 14 and 15. 

For efficient cooling of the saw-blade 1, 2, 3 and 
4, respectively, the space 14 and 15, respectively, ex- 
tends up to the two saw portions 8, 9 and 11, 12, respec- 
30 tively, and said space is open between said saw portions 
- via an outlet opening 19 and 20 , respectively - on the 
one hand, to conduct coolant 18 to the saw portions 
8. 9 and 11. 12, respectively, (arrow A, B, C; Fig. 2) 
for the cooling thereof, and on the other hand, to cause 
35 coolant 18 to emerge between the saw portions 8, 9 and 
11, 12, respectively, (arrow Al. Bl, CI; Fig. 4) for 
carrying off bone residues or other saw residues in a 
direction away from the saw portions 8, 9 and 11, 12, 
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respectively. 

In the embodiment illustrated in Figs. 1 to 6 the 
saw-blade 1, 2 and 3. respectively, is in the form of an 
elongated square tube of substantially rectangular cross- 
5 sectional shape. Said saw-blade 1, 2 and 3, respectively, 
has two parallel sides 21 and 22 which are also parallel 
with the plane of oscillation in which the saw-blade 
oscillates. The sides 21, 22 are interconnected via sub- 
stantially narrower sides 23, 24 so as to constitute a 
10 rectangular shape of substantially larger width than 
height. 

Said saw-blade 1, 2 and 3, respectively, has a rear 
fastening portion 25 by which it is connectable to the 
drive assembly 5. In proximity to the fastening portion 
15 25 there is arranged, on the side 22 parallel with the 

plane of oscillation, a hose nipple 26 on to which a hose 
27 is passed. The hose 27 is part of the conduit 17 for 
supply of coolant 18 from the coolant supply device to 
the space 14. 

20 The square tube is open at the front end so as to 

form the outlet opening 19 between the saw portions 8 and 
9 that are formed in that the front end edges of the 
parallel sides 21, 22 are provided with saw tooth rows 
28, 29. 

25 The space 14 intended for coolant 18 preferably 

widens in the forward direction towards the side 10 
thereof having the saw portions 8, 9 and is substantial- 
ly as wide as said side 10 and opens into the outlet 
opening 19 which is substantially as wide as said side 

30 10. As a result, coolant 18 can reach the saw portions 

8, 9 in their entire widths, being thus capable of cool- 
ing all parts thereof. Suitably, the saw portions 8, 9 
are also substantially as long as the side 10. 

This embodiment of the saw-blade 1 to 3 permits 

35 coolant 18 to enter the blade at the rear thereof and to 
flow forwardly along the Inside of all four sides 21 to 
24 directly to the saw tooth rows 28 and 29, exiting 
through the front outlet opening 19 and finally flowing 
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in the forward direction away from the saw tooth rows 28, 
29. This implies that coolant 18 cools all sides 21 to 
24 of the saw-blade along substantial parts of their 
lengths; it cools the saw tooth rows 28, 29 by getting 
5 in direct contact with them, and when coolant 18 flows out 
of the outlet opening 19 it carries along bone residues 
and other saw residues from the saw tooth rows 28, 29, 
i.e. it cleans said rows simultaneously as coolant 18 
continuously counteracts clogging of the saw tooth rows 
10 28, 29. 

The saw-blade may be a single unit as shown in Figs. 
1 to 4 but, alternatively, it may comprise two separate 
parts 30, 31 as shown in Fig. 5. This saw-blade 2 thus 
consists, on one hand, of a fastening member 30 provided 

15 with the fastening portion 25 and, on the other hand, of 
a front member 31 provided with the saw portions 8, 9. 
These two members . 30, 31 are suitably interconnec table and 
again disconnectable. For instance, the fastening member 
30 may comprise four claws 32 to 35 which are arranged 

20 each on their respective sides 21 to 24, and the front 
member 31 comprises recesses 36 to 39 corresponding to 
the claws 32 . to 35 . 

The claws 32 to 35 are resilient or have resilient 
studs so that, on one hand, they can yield when the front 

25 member 31 is moved towards the fastening member 30, and, 
on the other hand, snap into the recesses 36 to 39 of the 
fastening member 31. To disengage the front member 31 
from the fastening member 30 the claws 32 to 35 have to 
be urged out of the recesses 36 to 39 with the aid of a 

30 special disengagement tool, whereby it is ensured that 

the front member 31 cannot come loose or be released in- 
voluntarily. 

This embodiment of the saw-blade 2 permits using a 
fastening member 30 over a long period, while a used 
35 front member 31 may be exchanged, after say one oper- 
ation or a few operations, for a new one. 

A further alternative of the saw-blade is shown in 
Fig. 6. The saw-blade 3 according to this alcernative has 
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saw portions 8, 9 in the form of saw wires 40 and 41. 
These are preferably detachably mounted on the square 
tube so as to bear against the front edges of the sides 
21, 22. The saw wires 40, 41 are preferably comprised in 
5 a unit 42 which is detachably mounted on the square tube 
to permit being dismounted with the aid of a releasing 
tool and replaced whenever necessary. 

Finally, Figs. 8 and 9 illustrate a saw-blade 4 in 
the form of an elongated blade which is disposed on the 

10 drive assembly 7. Said assembly is intended to impart 
linear reciprocating saw movements to the saw-blade 4 
and is designed in a manner known per se. The saw-blade 
4 has an inner space 15 to which is connected the con- 
duit 17 coming from the coolant supply device. The saw 

15 portions 11, 12 of the saw-blade 4 extend along one long 
side 13 of the blade and said long side is fully open so 
as to form the outlet opening 20 for coolant between the 
saw portions 11, 12. The latter need not extend along the 
entire blade but possibly only along a part thereof, in 

20 which case the outlet opening 20 does not either extend 
along the entire blade but only along a part thereof. The 
inner space 15 of the blade is preferably divided into 
longitudinal passages 43 to 45, one of the passages (in 
the present instance, the passage 43) being adapted to 

25 conduct coolant 18 to a front end portion 46 of the saw- 
blade 4. It is thereby ensured that coolant 18 reaches the 
front end portions of the saw-blade 4, which is important 
because the saw portions 11, 12 at this end portion will 
be warmest and thus need be effectively cooled. 

30 The coolant supply device is preferably adapted to 

supply coolant in the form of a cooling liquid to the 
space 14 and 15, respectively, at such a pressure that 
the coolant delivery in the outlet opening 19 and 20, 
respectively, amounts to 30 to 90 ml per minute, prefer- 

35 ably 70 to 90 ml per minute. Such a coolant flow has 
proved to produce a particularly favorable cooling 
effect and a good saw portion cleaning effect without any 
negative effects, for instance in the form of splashing. 
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The embodiments of the saw-blade described above 
and illustrated in the drawings may be varied within the 
scope of the appendant claims, with regard to design and 
function. As examples of further embodiments, it should 
5 be mentioned that the saw tooth rows 28, 29 or the saw 
tooth wires 40, 41 may be arcuate, extending along arcs 
the centers of which are centred with the center of 
oscillation 6 of the saw-blade 1, 2 and 3, respectively. 
The saw-blade may possibly have saw portions on more 

10 than one side and at more than two edges. There may also 
be more than one outlet opening for coolant and the 
inner space may be divided into a number of separate 
sections, maintaining however the extension of the space 
up to the side provided with the saw portions. Any suit- 

15 able liquid may serve as coolant, but it may be possible 
to use gas instead of liquid. 
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9. 

Claims : 

1. A saw-blade for sawing living human bone at sur- 
gical operations, said saw-blade (1, 2, 3 and 4, respec- 
tively) presenting on at least one side (10 and 13, res- 
pectively) at least two saw portions (8, 9 and 11, 12, 

5 respectively) and said saw-blade (1, 2, 3 and 4, respec- 
tively) having at least one inner space (14 and 15, res- 
pectively) through which coolant (18) is adapted to flow 
for cooling the saw-blade (1 2, 3 and 4, respectively) 
during sawing, characterised in that the 

10 space (14 and 15, respectively) extends up to the two saw 
portions (8, 9 and 11, 12, respectively) and is open 
between said portions in order, on one hand, to conduct 
coolant (18) to the saw portions (8, 9 and 11, 12, respec- 
tively) for cooling them and, on the other hand, to cause 

15 coolant (18) to emerge between the saw portions (8, 9 and 
11, 12, respectively) for carrying off bone residues or 
other saw residues in a direction away from the saw por- 
tions (8, 9 and 11, 12, respectively). 

2. A saw-blade as claimed in claim 1, c h a r a c- 
20 terised in that it is designed as an elongated 

square tube of substantially rectangular cross-sectional 
shape, that the saw portions (8, 9) are formed by or 
arranged on the end edges of two parallel sides (21, 22) 
of the square tube, that the space (14) for coolant (18) 

25 is designed to permit coolant (18) to reach and flow along 
the inside of ail four sides (21, 22, 23, 24) of the 
square tube and chat the outlet opening (19) for coolant 
(18) is formed by the square tube being open between the 
edges, preferably the end edges, which constitute the saw 

30 portions (8, 9) or on which said portions are arranged. 

3. ?\ saw-blade as claimed in claim 2. charac- 
terised in that the square tube has a rear 
fastening portion (25) for the mounting of the tube on 
a drive assembly (5) adapted to impart to the saw-blade 

35 (1) reciprocating oscillation movements and that a con- 
duit (16) for supply of coolant f 18) to the saw-blade 
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10. 

(1) is disposed in proximity to the fastening portion 
(25), preferably on one (22) of the sides (21, 22) of the 
square tube which are parallel with the plane of oscil- 
lation. 

5 4. A saw-blade as claimed in claim 3, charac- 

terised in that the square -tube comprises two 
separate parts (30, 31), viz. a fastening member (30) 
having a fastening portion (25) for the mounting there- 
of on a drive assembly (5), and a front member (31) 
10 provided with the saw portions (3, 9), said two members 
(30, 31) being interconnectable and again disconnectable 
after use. 

5. A saw-blade as claimed in claim 4, charac- 
terised in that the fastening member (30) and 

15 the front member (31) are provided with coupling means 

(32 to 39) permitting the members (30, 31) to be engaged 
by snap action and also permitting the members (31, 32) 
to be disengaged after use from one another with the aid 
of a disengagement tool. 

20 6. A saw-blade as claimed in any of the preceding 

claims, characterised in that the saw por- 
tions (8, 9) consist of arcuate saw tooth rows extending 
along arcs whose centers are centred with a center of 
oscillation (6) about which the saw-blade (1, 2 and 3, 

25 respectively) is intended to oscillate. 

7. A saw-blade as claimed in any of the preceding 
claims, characterised in that the space (14) 
for coolant (18) widens towards the side (10) thereof 
provided with the saw portions (8, 9) and is substan- 

30 tially as wide as said side (10) and opens into an 

outlet opening (19) which is also substantially as wide 
as said side (10) . 

8. A saw-blade as claimed in any of claims 1 to 3, 
characterised in that the saw portions (8, 

35 9) of the saw-blade are formed by two saw wires (40. 41) 
which are adapted to be disengaged with the aid of a dis- 
engagement tool to permit exchange of said wires after 
use. 
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9. A saw-blade as claimed in claim 1. charac- 
terised in that the saw portions (11. 12) of the 
saw-blade are arranged along one long side (13) of the 
saw-blade (4), said side being open to permit coolant 

5 (18) to emerge between the saw portions and the inner 
space (15) of the saw-blade (4) being preferably divided 
into longitudinal passages (43, 44, 45) to conduct cool- 
ant (18) to a front end portion (46) of the saw-blade (4). 

10. A saw-blade as claimed in any of the preceding 
10 claims, characterised in that the space (14 

and 15, respectively) of the saw-blade, which is intended 
for coolant (18), is connected to a coolant supply dev- 
ice which provides a coolant flow of 30 to 90 ml per 
minute, at the outlet opening (19 and 20, respectively) 
15 of the space (14 and 15, respectively). 
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AMENDED CLAIMS 

[received by the International Bureau on 17 July 1989 (17,07.89) 
original claims 1-8 amended; other claims unchanged (2 pages)] 

1. A saw-blade for sawing living human bone at sur- 
gical operations, said saw-blade (1, 2, 3 and 4, respec- 
tively) presenting on at least one side (10 and 13, res- 
pectively) at least two saw portions (8, 9 and 11, 12, 
5 respectively) and said saw-blade (1/ 2, 3 and 4, respec- 
tively) having at least one inner space (14 and 15, res- 
pectively) through which coolant (18) is adapted to flow 
for cooling the saw-blade (L 2, 3 and 4, respectively) 
during sawing, characterised in that it is 
10 designed as an elongated square tube of substantially 

rectangular cross-sectional shape, that the saw portions 
(8, 9) are formed by or arranged on the end edges of 
two parallel sides (21, 22) of the square tube, that 
the space (14) for coolant (18) is designed to permit 
15 coolant (18) to reach and flow along the inside of all 
four sides (21, 22, 23, 24) of the square tube and that 
the outlet opening (19) for coolant (18) is formed by 
the square tube being open between the edges which cons- 
titute the saw portions (8, 9) or on which said portions 
20 are arranged. 

2- A saw-blade as claimed in claim 1, charac- 
terised in that the square tube has a rear . 
fastening portion (25) for the mounting of the tube on 
a drive assembly (5) adapted to impart to the saw-blade 
25 (1) reciprocating oscillation movements and that a con- 
duit (16; for supply of coolant (18) to the saw-blade 
(1) is disposed in proximity to the fastening portion 
(25), preferably on one (22) of the sides (21, 22) of the 
square tube which are parallel with the plane of oscil- 
30 iacion. 

3 . A saw-blade as claimed in claim 2 . charac- 
terised in that the square tube comprises two 
separate parrs (30, 31), viz. a fastening member (30) 
having a fastening portion (25) for the mounting there- 
35 of on a drive assembly (5), and a front member (31) 

provided with the saw portions (3, 9), said two members 
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(30, 31) being interconnectable and again disconnectable 
after use. 

4. A saw-blade as claimed in claim 3, charac- 
terised in that the fastening member (30) and 
5 the front member (31) are provided with coupling means 
(32 to 39) permitting the members (30, 31) to be engaged 
by snap action and also permitting the members (31, 32) 
to be disengaged after use from one another with the aid 
of a disengagement tool. 

10 5. A saw-blade as claimed in any of the preceding 

claims, characterised in that the space (14) 
for coolant (18) widens towards the side (10) thereof 
provided with the saw portions (8, 9) and is substan- 
tially as wide as said side (10) and opens into an 

15 outlet opening (19) which is also substantially as wide 
as said side (10). 

6. A saw-blade as claimed in any of claims 1 or 2 , 
characterised in that the saw portions (8, 
9) of the saw-blade are formed by two saw wires (40, 41) 

20 which are adapted to be disengaged with the aid of a dis- 
engagement tool to permit exchange of said wires after 
use. 

7. A saw-blade as claimed in claim 1, charac- 
terised in that the saw portions (11, 12) of the 

25 saw-blade are arranged along one long side (13) of the 
saw-blade (4), said side being open to permit coolant 
(18) to emerge between the saw portions and the inner 
space (15) of the saw-blade (4) being preferably divided 
into longitudinal passages (43, 44, 45) to conduct cool- 

30 ant (18) to a front end portion (46) of the saw-blade (4). 

8. A saw-blade as claimed in any of the preceding 
claims, characterised in that the space (14 
and 15, respectively) of the saw-blade, which is intended 
for coolant (18), is connected to a coolant supply dev- 

35 ice which provides a coolant flow of 30 to 90 mi per 
minute, preferably 70-90 ml per ninute, at the outlet 
openinc (19 and 20, respectively) of the space (14 and 
15 , respectively) . 



WO 89/09028 



PCT/SE89/00141 



1/5 





SUBSTITUTE SHEET 



WO 89/09028 PCT/SE89/0014I 



2/5 




« 



SUBSTITUTE SHEET 



WO 89/09028 



PCT/SE89/00141 



3/5 

Fig.* 




Fig. 5 



SUBSTITUTE SHEET 



PCT/SE89/00141 




WO 89/09028 



PCT/SE89/00141 




INTERNATIONAL SEARCH REPORT 



InMmatlonil AoelletHon No PCT/SE89/00141 



1 CLASSIFICATION OF SUSJICT HATTIR (if several classifiestion symooli apply, Indlcata all) • 


According to International Patant Classification (IPC) or to both National OaaeifieatJon and IPC ^ 

A 61 B 17/14 


a» • » *■ a ar si tai LA ffZ f*a 


Minimum Documentation Searched » 


Classification System t Classification aymooie m — 


IPC k A 61 B; B 23 D 


Documentation Searched other than Minimum Documentation 
to the Eitant that auch Documenta are Included In the Flelda Searched • 


SE, NO, DK; FI classes as above 


111. DOCUMENTS CON»IDI«D TO alt WHVANTJ m 


Relevant to Claim No. '» 


Cats gory « 1 Citation of Document, " with Indication, whore appropriate, of the relevant paeeegee ■* 

Y US, A, 4 008 720 ( BRINCKMANN ET AL) 
! 22 February 1977 

see abstract, figures 1-3 
& DE, 2427716 


1,6,10 


Y FR, A, 1 565 396 (MERLE D'AUBIGNE) 
2 May 1969 
see whole document 


1,6,10 


A WO, Al, 86/05727 (GEBELIUS) 
9 October 1986 
see claim 6, fig. 5 

1 

i c 

i 
1 






* Special categories of cited documenta: «• 

"A" document defining the general etate of the art which la not 

considered to be of perticular relevance 
M E" earlier document but published on or attar the international 

filing date 

M L* document which may throw doubts > m > PrtorHv /Wm(s> or 
which it cited to establish the Put"'"?" J™ of tn0,h * r 
ciution or other epecial reason (as opacified) 

"O" document referring to an oral dleclosure, use, eahlbltlon of 
other means 

-P" document published prior to the International filing date but 


-T- later document published eftar the international filing date 
or priority date and not In conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

-X" document of particular relavanca; tha claimed 

cannot be considered novel Pf cannot be considered to 
Involve an Inventive atep 

-Y" document of particular relavanca; tha claimed »n™"«°" 
cannot ba consldsred to Involve an inventive step when tha 
document la combined with one or mora other auch docu- 
mentsVsuch combination being obvious to a pereon skilled 
In the art 

-4" document member of tha same patant family 


IV. CIWTtSICATION 

Oats of tht Actual Completion of the International Search 

1989-05-30 


Oate of Mailing of this International Search Report 

1989 -06- 1 4 


International Searching Authority 


Signature of Auihoriied QpeaT^ *m 


Swedish Patent Office 


Hans Peterson 



Form PCT/ISA/210 ftecond shset) Lianuary 1M6) 



